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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a user to control 
equipment without using an input device and a remote 
controller device. 

SOLUTION: This device consists of a photographing 

means 2, a movement detecting means 5 which detects ^ 

the movement of an image photographed by the means 
2, a part extracting means 6 which extracts a moving 
part from a detected image, an image recognizing means 
9 which recognizes the movement and/or shape of the 
image of the extracted part and an operation device 
interface means 8 which becomes an interface with an 
operation device 10 being an object. Then, the operation 
device of a control object is controlled by the 
recognized change of movement and/or shape. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A photography means and a motion detection means to detect a motion of the image 
photoed by said photography means, A motion partial extract means to extract a part with said 
detected image lost motion, An image recognition means to recognize said motion and/or 
configuration of the image of a part which were extracted, Appliance control equipment which 
consists of an actuation device interface means used as an interface with the target actuation 
device, and is characterized by said thing [ having been recognized ] which move and/or controls 
the actuation device of a controlled system by change of a configuration. 

[Claim 2] A photography means and a motion detection means to detect a motion of the image 
photoed by said photography means, A motion partial extract means to extract a part with said 
detected image lost motion, A window setting means to set a window as the field of a 
predetermined motion part from said image, Appliance control equipment characterized by 
consisting of an image recognition means to recognize change of the image which exists in said 
window, and an actuation device interface means used as an interface with the target actuation 
device, and controlling the actuation device of a controlled system by change of the image in 
said window. 

[Claim 3] The appliance control approach characterized by photoing a photographic subject, 
detecting a motion of said photoed photographic subject image, extracting a part with said 
detected photographic subject image lost motion, and controlling the device of a controlled 
system according to a motion of the image of this part, and/or change of a configuration. 
[Claim 4] Appliance control equipment according to claim 1 or 2 characterized by using the 
image which judges the distance of the image which is moving and exists in a predetermined 
range from two or more images photoed by said two or more photography means. 
[Claim 5] It is appliance control equipment according to claim 4 characterized by performing the 
judgment of said distance which is moving in said two or more images using an epipolar 
constraint. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the appliance control equipment and the 
approach of controlling a device using the image information which detected the device 
especially with the camera about the equipment and the approach for carrying out remote 
control, motion information, or both information. 
[0002] 

[Description of the Prior Art] Conventionally, there is remote control using the infrared radiation 
used for television, video, etc. Moreover, when a CCD camera etc. is used, the motion of an 
image is recognized and a motion is detected, equipments, such as monitoring system which 
makes the image transcription of VTR linked to a camera start, exist. 

[0003] As shown in drawing 16 , remote control indicated by JP,5-307793,A serves as an 
interface with a user, and consists of display / input section 100 which can change the contents 
of a display, a microcomputer (data-processing section) 200, the controlled-system sections 
400, such as VTR, and storage means 300, such as memory. And data processing of the 
instruction directed by display / input section 100 is carried out by the data-processing section 
200, after interpreting an instruction, it performs, and the information for new display / input 
section 100 is saved in memory 300, and it can be made to carry out a busy condition using the 
information adjustable [ of the display / input section 100 ]. While using the controlled-system 
section 400, this learns a user's busy conditions (a peculiarity, the description, inclination, etc.), 
and it is invented in order to set it as the interface which is easier to use automatically. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the carbon button and touch panel for an 
interface with a user were required of the above-mentioned conventional appliance control 
equipment as an input device. In such an input unit, the user needed to move in front of the 
input unit, and needed to operate it. Moreover, although the remote control (remote control) 
equipment which transmits an infrared control signal was required in order that a user might 
operate it, without moving in front of an input unit, there was no remote control equipment near 
the user, and the inconvenience on actuation was sometimes plentifully sensed by losing 
temporarily. 

[0005] Furthermore, although there was the approach of controlling to detect a motion of the 
image photoed with the camera in monitoring system, and to start the image transcription of 
VTR, it was what is hard to be referred to as that this detects the existence of a motion of an 
image to the last, performs easy control, and has played a role of a user interface. 
[0006] 

[Means for Solving the Problem] A motion detection means 5 to detect a motion of the image 
photoed by the photography means 2 and said photography means 2 in order to solve the 
technical problem mentioned above, A motion partial extract means 6 to extract a part with said 
detected image lost motion, An image recognition means 9 to recognize said motion and/or 
configuration of the image of a part which were extracted, It consists of an actuation device 
interface means 8 used as an interface with the target actuation device 10, and the appliance 
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control equipment characterized by said thing [ having been recognized ] which move and/or 
controls the actuation device 10 of a controlled system by change of a configuration is offered. 
[0007] Moreover, the photography means 2 and a motion detection means 5 to detect a motion 
of the image photoed by said photography means, A motion partial extract means 6 to extract a 
part with said detected image lost motion, A window setting means 7 to set a window as the field 
of a predetermined motion part from said image, An image recognition means 9 to recognize 
change of the image which exists in said window, It consists of an actuation device interface 
means 8 used as an interface with the target actuation device 10, and the appliance control 
equipment characterized by controlling the actuation device of a controlled system by change of 
the image in said window is offered. 

[0008] Furthermore, a photographic subject is photoed, a motion of said photoed photographic 
subject image is detected, a part with said detected photographic subject image lost motion is 
extracted, and the appliance control approach characterized by controlling the device of a 
controlled system according to a motion of the image of this part and/or change of a 
configuration is offered. 

[0009] Furthermore, the distance of the image which is moving is judged from two or more 
images photoed by said two or more photography means 2a and 2b, and the appliance control 
equipment characterized by using the image which exists in a predetermined range is offered. 
[0010] Furthermore, the appliance control equipment characterized by performing the judgment 
of said distance which is moving in said two or more images using an epipolar constraint again is 
offered. 

[001 1] By such configuration, even if a user does not move in front of an input unit or does not 
use the remote control equipment which transmits a control signal with infrared radiation etc., he 
becomes possible [ controlling a device by bodily / some /, for example, a motion of a hand, ]. 
[0012] Moreover, the distance of the image which is moving using the epipolar constraint using 
the image reflected in two or more cameras is judged, and in detection of a motion of the hand 
as a photographic subject, image recognition with a high precision can be performed by 
controlling using the image which exists in a predetermined range, preventing malfunction of the 
image recognition by the pattern of a background etc. 
[0013] 

[Embodiment of the Invention] Hereafter, the concept is explained about the appliance control 
equipment and the approach concerning this invention. In this invention, motion detection of the 
image photoed with the camera is performed first, and a window is applied to a part with a 
motion. Next, the image in a window is recognized and a device is operated by the recognition 
result. 

[0014] In this case, the camera is installed as a control equipment and has always caught the 
motion of a user. He is trying to recognize a motion of a user's hand as a motion of a user. In 
addition, although operating by the 29.97Hz frame rate is [ that what is necessary is just to use a 
CCD camera ] desirable like the image of NTSC as for a camera, about 10Hz is sufficient. 
[0015] The AD translation of the photoed image data is carried out, and the digitized frame 
image data incorporates two continuous frames to a frame memory. And it detects by moving to 
the image data of these two frames. As shown in drawing 1 , supposing the flower a which is an 
object image was moving toward the upper right in two frames which continue by time amount t, 
motion detection is of operation [ which detects where block b' with the flower a of a right-hand 
side current image existed in the image of one frame ago ], and was in that of one frame ago in 
this case in the location of b. 

[0016] or [ that the block of each resembles which block most by the image in front of one in 
fact by dividing a current image into the block of an about / 16 pixel x16 pixel ] — difference — 
taking — pattern matching — carrying out — the difference — it asks for total of data, and the 
smallest location (address) of the square sum. Since the number of a horizontal pixel and 
perpendicular direction pixels shows the address in many cases, this may be called a motion 
vector. 

[0017] When the retrieval area of pattern matching was called search range, and horizontal 
resolution is 720 pixels in a 29.97Hz frame rate and it separates one frame, it is performed by 
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about **15 pixels. This technique is a technique already carried out with image data compression 
techniques, such as MPEG. 

[0018] For example, it is assumed that Hand c was shaken at right and left in the area currently 
photoed with the camera as shown in drawing 2 . Then, a motion vector shows an effective size 
of population only to the block of the part which shook Hand c. That is, a motion vector shows 
an effective size of population, and since only the effective block d shown in drawing 3 is 
carrying out abbreviation quiescence of the other block, it does not have the value of an 
effective-travel vector. To the data of the horizontal direction (X pixel) of an actual vector, and 
a perpendicular direction (Y pixels), it considers as the magnitude of a vector, and the square 
root of each square sum is confirmed, when the magnitude is eight or more. Then, a rectangular 
window is set up to the image equivalent to the part which moved. 

[0019] The block with which this window has an effective-travel vector value as shown in 
drawing 4 sets the upper and lower sides and right-and-left ****** rare ** area as a rectangle. 
And it detects that a motion vector has eight or more magnitude, and the image in a window is 
captured. The condition of having upraised one finger and having turned upwards by this after 
shaking Hand c predetermined time is mostly incorporated like drawing 5 in the image of only the 
part above a wrist. 

[0020] Next, the image captured as shown in drawing 6 is recognized. Here, it recognizes how 
many fingers of Hand c stand, whether the direction has turned to the top, or the bottom is 
turned to. The image on the right-hand side of drawing 6 is an image to which the captured 
image of Hand c was expanded. In this expansion image, level change of the luminance signal of 
the horizontal line A which has about 1 /in the location of 4 from a top, and the horizontal line B 
which has about 1 /in the location of 4 from the bottom is detected. 

[0021] Drawing 7 shows the example of detection of level change of the luminance signal in Line 
A and Line B. This is an example when the intensity level of a background is larger than the 
intensity level of the part of Hand c (bright). A of drawing 7 is considered that one finger of Hand 
c is taken out in order that change of brightness may break out frequently, and since change of 
brightness hardly breaks out among window width, if B of drawing 7 is equivalent to the palm, it 
can be distinguished. It recognizes whether Hand c has turned to the top by this, or the bottom 
is turned to. Moreover, it is how many the part equivalent to the finger of A exists in the part 
equivalent to the palm of B, and it is possible to recognize how many fingers stand in the image. 
[0022] Since the direction (upper and lower sides) which the number of the fingers which stand, 
and a finger point out by this method can be recognized, ten kinds of control can be performed 
in all. For example, after shaking Hand c several times, [ among these, ] (1) one finger It turns 
up... the switch-(2) 1 finger of TV It turns down... The switch-(3) 2 finger of TV is turned up... (4) 
2 finger which carries out the increment (+) of the channel of TV is turned down... It is possible 
to execute a command, such as to carry out the decrement (-) of the channel to TV. 
[0023] Next, the approach for improving the precision of such image recognition is explained. 
When Hand c is shaken, in order to distinguish the image in the background, and the image of 
Hand c, distance with the shaken hand c which are a camera and a photographic subject is 
recognized, and only the image equivalent to the distance is detected. For that purpose, two 
cameras can be used and the distance of an image can be detected by using the parallax of the 
image reflected in the two cameras. The principle is explained below. 

[0024] The three-dimension picture input device using a stereo image is indicated by "graphics 
and the vision" (Ohm-Sha ** :P28.). As this shows drawing 8 , the method of asking for 
correspondence of each pixel of the image of the right and left which kept the fixed distance L 
between opticals axis, and have been arranged, and finding the distance from the parallax to the 
point of measurement corresponding to the image is adopted. What is necessary is just to 
perform corresponding-points retrieval on the same scanning line which is an epipolar line, since 
it arranges here so that the optical axis of two cameras may usually be included on the same flat 
surface in the three-dimension picture input device using a stereo image (epipolar constraint). 
That is, when distance between the opticals axis of a camera was set to L, the focal distance 
was set to f and the point P on an object (x y, z) is projected on the points PI (XI, Yl) and Pr (Xr, 
Yr) on a screen on either side, respectively, distance z is z=Lxf/(XI-Xr). 
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It is come out and expressed. Here, when XI~Xr expresses parallax and a left image is used as a 
criteria image, the parallax vector in Point PI (XI, Yl) is expressed as **** (Xl-Xr, Yl-Yr). 
[0025] Since it becomes possible to detect the distance for every pixel of an image according to 
this approach For example, as shown in drawing 9 , one camera 2 is installed in TV1 for monitors. 
When it is going to recognize Hand c by the approach mentioned above, furniture 3 and a curtain 
4 exist in the background. Even when detection of the finger of Hand c is performed good neither 
by furniture 3 nor the pattern of a curtain 4 As shown in drawing 10 , when two cameras, camera 
2a and camera 2b, are installed in TV1 for monitors, The parallax vector of the image photoed by 
two camera 2a and 2b is calculated using the above-mentioned epipolar constraint, and it 
becomes possible to extract only the image which exists in the distance of the part which 
detected and mentioned above camera 2a of Hand c, and the distance from 2b, and which moved 
and carried out distance detection with detection. 

[0026] That is, if the part which fulfills two conditions of being the field which is a motion field 
and exists in the same distance as the part which moved, from the image with which Hand c and 
furniture 3 which are a photographic subject for transmitting a command as shown in drawing 
1 1 , and a curtain 4 existed is extracted, as shown in drawing 12 , only the part of Hand c can be 
extracted. And it becomes possible to perform vertical recognition of Hand c, and number 
recognition of a finger with a sufficient precision more by embedding black, white, etc. in the field 
where the distance of a background is large. 

[0027] The appliance control equipment of the 1st example which starts this invention using a 
technique which was mentioned above is explained using drawing 13 . First, the image photoed 
with the camera 2 is transmitted to the motion detector 5. The image transmitted to the motion 
detector 5 is divided into a predetermined block, it moves for every frame, and detection is 
made. The motion vector information for every block by which motion detection was carried out 
is transmitted to the motion partial extractor 6. Next, in the command transmitting photographic 
subject window setting section 7, the window area of a rectangle including the block detected as 
a block with a motion is set up, and the image which exists in the window area is transmitted to 
the image recognition machine 9. With the image recognition vessel 9, the upper and lower sides 
of the direction which the number of the finger of the photographic subject (hand c) for 
transmitting the command mentioned above and a finger point out are recognized. The 
recognized information is sent to the actuation device interface 8, and is changed into the 
control signal over the actuation devices 10 set up beforehand, such as ON/OFF of a switch. 
And the actuation device 10 is controlled by this control signal. 

[0028] Next, as shown in drawing 10 , two cameras are explained using drawing 14 about the 
appliance control equipment of the 2nd example which starts this invention corresponding to the 
case where it installs at the predetermined spacing. The image photoed by two camera 2a and 2b 
is transmitted to the epipolar restricted parallax vector extractor 1 1 , respectively. In the epipolar 
restricted parallax vector extractor 1 1, the parallax vector of two images is calculated using an 
epipolar constraint, and it transmits to the distance calculation machine 12. With the distance 
calculation vessel 12, the distance from each camera side of the photographic subject (hand c) 
which transmits a command is detected from the inputted parallax vector, and the distance 
information for every pixel is transmitted to the command transmitting photographic subject 
window setter 7. The image photoed by camera 2b on the other hand is transmitted to the 
motion detector 5. The image transmitted to the motion detector 5 is divided into a 
predetermined block, for every frame, moves and is detected. And it is transmitted to the motion 
partial extractor 6, and the motion vector information for every block by which motion detection 
was carried out extracts the block which calculates the absolute value of a motion vector here 
and has eight or more values. 

[0029] The address of the extracted block is transmitted to the command transmitting 
photographic subject window setting section 7. In the command transmitting photographic 
subject window setting section 7 Based on the distance information for every [ which moved and 
was inputted from the address information and the distance calculation machine 12 of a block ] 
pixel inputted from the motion partial extractor 6 Extract an image part equal to the distance of 
the part which is moving, and the window area of a rectangle including the block detected as a 
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block with a motion is set up. Background images other than the photographic subject which 
transmits a command are set as white (pixel level 255), and the image which exists in the window 
is transmitted to the image recognition machine 9. In the image recognition section 9, the upper 
and lower sides of the direction which the number of the finger the hand c which is the 
photographic subject which transmits the command mentioned above stands, and a finger point 
out are recognized. It is transmitted to the actuation device interface 8, and the number 
information on a finger and the information on up-and-down which have been recognized are 
changed into the control signal corresponding to appliance control set up beforehand, such as 
ON/OFF of a switch. And a control signal is transmitted to the actuation device 10, and the 
actuation device 10 is controlled. 

[0030] Next, two cameras are used, and when controlling two or more devices, the appliance 
control equipment of the 3rd example which starts [ ****** ] this invention is explained using 
drawing 15 . 

[0031] The image photoed by two camera 2a and 2b is transmitted to the epipolar restricted 
parallax vector extractor 1 1, respectively. In the epipolar restricted parallax vector extractor 1 1, 
the parallax vector of two images photoed by two camera 2a and 2b is calculated using an 
epipolar constraint, and it transmits to the distance calculation machine 12. With the distance 
calculation vessel 12, the distance from each camera side of the hand c which is a photographic 
subject for transmitting a command is detected from the inputted parallax vector, and the 
distance information for every pixel is transmitted to the command transmitting photographic 
subject window setter 7. On the other hand, the image photoed by camera 2b is transmitted to 
the motion detector 5. The image transmitted to the motion detector 5 is divided into a 
predetermined block, for every frame, moves and is detected. It is transmitted to the motion 
partial extractor 6, and the motion vector information for every block by which motion detection 
was carried out calculates the absolute value of a motion vector, and he is trying to extract the 
block with eight or more values in the motion partial extractor 6. Thus, the address of the 
extracted block is transmitted to the command transmitting photographic subject window setter 
7. 

[0032] In the command transmitting photographic subject window setter 7 It carries out based 
on the address information of the inputted motion block, and the distance information for every 
pixel. Extract an image part equal to the distance of the part which is moving, and the window 
area of a rectangle including the block detected as a block with a motion is set up. Background 
images other than a command transmitting photographic subject are set as white (pixel level 
255), and the image which exists in the window is transmitted to the image recognition machine 
9. With the image recognition vessel 9, the upper and lower sides of the direction which the 
number of the finger the hand c which is a photographic subject for transmitting the command 
mentioned above stands, and a finger point out are recognized. And it is transmitted to the 
actuation device judging machine 13, and such information specifies an actuation device. 
[0033] For example, after shaking a hand several times, (1) 1 finger is turned up in the location... 
The switch of the actuation device A is turned ON. 

(2) Turn one finger down... The switch of the actuation device A is turned OFF. 

(3) Turn two fingers up... The switch of the actuation device B is turned ON. 

(4) Turn two fingers down... The switch of the actuation device B is turned OFF. 

(5) Turn three fingers up... The switch of the actuation device C is turned ON. 

(6) Turn three fingers down... The switch of the actuation device C is turned OFF. 

(7) Turn four fingers up... The switch of the actuation device D is turned ON. 

(8) Turn four fingers down... The switch of the actuation device D is turned OFF. 

supposing it is assigning the command to say, specify an actuation device at the number of the 
finger which stands, and by the specified actuation device The information on the upper and 
lower sides (the direction of Hand c) of a finger is transmitted to actuation device interfaces 
[ linked to the target device / 8a~8d ] either. It is changed into the control signal corresponding 
to appliance control set up beforehand, such as ON/OFF of a switch, and the signal is 
transmitted to control equipments [ 10a-10d ] either, and control of each device is performed. 
Here, as an actuation device, if TV, VTR, an air-conditioner, certification, etc. can use remote 
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control, it can be adapted. 

[0034] In addition, although this example explained as a photographic subject for transmitting a 
command using the hand which are some human beings bodies, a face, a motion of an eye, etc. 
may be used according to the mystery of the technique of image recognition. Moreover, it is not 
some human being's bodies and predetermined printed matter, a predetermined bar code, etc. of 
a pattern may be used. 
[0035] 

[Effect of the Invention] As mentioned above, according to the appliance control equipment and 
the approach concerning this invention, as explained in full detail, even if a user does not move in 
front of an input unit or it does not use remote control equipment separately, it becomes 
possible to control a device. Moreover, it can prevent the precision of image recognition 
improving and controlling a device by using two or more cameras accidentally. 



[Translation done.] 
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£**Ma£*IfflLfc 'J *3 >*<fc£„ £fc. CCD*y 

^tf^ffifflLT. b*o>b»£bbu a#A<am**i 
■a- -ssa *> * -r «>aa*<??a l t f -s . 



[0 0 0 3] #gg¥5-3 0 7 7 9 3^aiCga^**L 

fcsaaaaai*, ei ! 6i=*-rj:3i=, 
>9-7i-xti y . s*ws^^si^r«ifca^ • a 
*spi oot. caaaaa) 2oot, vt 

RH(D4lJffllS4Sl3?4 OOt> >^EU^<DlHa^S3 OO 
kX-mfiLZ*i-Cl*Z 0 -tLT, • ATjSB 1 0 o irj: 
oTj|S**ifc^J, ;H*fllSaB2 0 0l-J:or;1l* 
fflSU rft<££<Sfl?LfcaHfTU ^^E'J 3 0 OlcSrL 

ai=«fcya* • a*sbi o o£aiiM*sgi;j:oTnr£-e 

*«J:3I=LTI.*«. C*U±. Ma»t*tt4 0 0£ttB 

bi=k£-*- -s s M-eaa * *itz * © -efc « . 

[0 O 0 4] 

immwiki.±5k-r%mm LA^LfcA*^, ±shl 

fcfit*CDas§®lffl^at?l±. AAglirLTa- tf-t 
ro-f^-7i-7ffl©!i?$^ 5»f/<**4<iat 

fcofc,, C<0«fc5fcA*SiaT?l±. zl— tF-A<A*^a 

-a6«A*aa«)tt*Tf»a*ri=aff-r«fc»i=#*Mi 
fci*a>w»fi^*aa-*--5'j^— h=i>KP— (spg 

[0005] Ea^x^Arcfc^-c, *^7i-J: 
•oTaieLfciirawas^aai ltvt R<ogii*B3*& 

a«)»#a)*a*aai Lra*fc*«ffli*fT5 t,©-cfe 
y, a.-- 9 s — 7i- x^LrrosSfl^SfcLT 

[0006] 

fctoc a»¥S2i:, ffirssa»^S2i=«fc- 3 ra»* 

* ti fc aa a * <n & -s sp» ^ a tb -r -s a # w» « m 

¥S6t. f!ffittffiS;KfcgPttOTHa<D»#Xtf/XI± 

^«$-sa-ri)aaga^S9«t. waoa^asi o 
-bro-o^-^x-xtfc^a^aa-o^-^i-x 

^JSa^iifcy. ffiffiga*nfc»*&u:/xi±}Ktt 

o^bicj:cTwa«a<o»ffaai o^jw-r^ci: 

* nrnt -r ^>aa*iifflsa* a«-r 

[0 0 0 7] Sfc. aiB¥R2i:. B?SB«S#SI=cfco 

r a» * ttfcaawa # ^ feaj-r -sa 5 1 . 
Mssaai *4^fcfflaA^ e>»^«)3E)SSB»^}saj-r-5a# 

K-wvKOsta^-ra^-f >K-7taj£#K7,!:. Ms 

#K9<t, *ta«a^aai ok<D-o*-z>n-*t 
fc•5a^aa-r>^«-7x-x^s8i:A^t.fcl■J. ffiiE 



(3) 



^2 0 O 1 - 5 9 7 5 



^4 ^ FOtonM&nmtiz&'DXfflmttginmft&m 

[ooo8] m\z. mmm&ztitzWi 

[0009] «»0)^IHg^S 2a. 2 b 

[ooi o] W.\z^tz. fHEiauvru>^ffiSia)43JSii. 
[ooi 1] ccDcfcd^afiSfCcfcor. aL-if-iiA*) 

[OO 1 2] tM©*>^f=ttoTl**OM**JII 
[0 0 13] 

[OOI 4] Z(7)ig^. *>7(*ttM»£LTRB£ 
SIczl— »f-a>li#*«ji.Tl**. a— If— 
0)16 * £ L X \t^—*f-0)^ (D 16 £ £ BATT * <fc 5 iz L 

<. NTS C0)\M&(D 31-. 29. 97Hz(D7l/- 

[0 0 15] MBSftfcMT^ttADfciiSJu 7 s 
A£:?U— A^'Jlcftyat;. fit, C0)2ofl)7 

i*@i i^-r^ai^ t r*3isi-r^2-o<D^u-A 

<t-T££. £ffl©*U>hilS<&fca(&fc£:7Q*;/£ 
b' *<1 7 ls-J*1fi<Dm&\zt$l*X k' Zizft&Lri^tz 

f&0)\zitb<D&.m\z&-z*tz o 

[0 0 16] 38»|Z|* % *l/>hl«*1 6llx 1 6 



tf—^tow&xEto^avoxz—m&x^hfr*. m 

mm**. 2*fM>*4,/hSl*»»r (7KUX) 
zktf&iwx. zti&mz*? h)\,kWJ*zkb& 

[0 O 1 7] ✓ — >V^>^/<7>&35X'JTI*. »— 
f b>y(tL>ot, 29. 97Hz07b-Al/-ht 
**FJ5|Sl»«fi*<7 2 OMtO>*ft % i:7U-AS|;h,fc 
<t£. ±1 5lUm^ST*tT5 Q C0)SISliMPEG4i: 

©M^— *ffiiafisicrHrz*iss*ir^*ftfifc* 

[oo 1 8] @2lz^-r < fc5ir*>^lc 6 fcoT 
* tlX L^ £ x «J 7 (*J T*^ c £ 2EH&fcg o fc £ ffiS*- 
5o -T^i:. ^c£fio*:ffi#<&:?P*;/?|C(D<*I&£>< 

;ua>ffl*}#fc^i^o HBSa)*^ h;uo;K¥*iS) (xi 
«) • ^H^IPl (Yii) cp^-*iz*tLT. -t*L-F*L 

[0019] zcD^jisFoizmtiz^-r^oiz. 
*tL-5xur*fi^fcifts-r^ 0 fit, b#"<9 h 
a>H«*fty&t:. ¥c«Rf£o)i»ms 

y -h0SP»f£ltO)iij«)!)<H 5 © J: 3 left y j^**tSo 

[0020] ^iz. H6ic^-rj:5i=ftyaA//=is«a> 

£g^-f& 0 1 6 (D«ffl(DIfll[ilSl ij ^/£¥ c (DIft 
^1/4<D^glcfc^7K 3 F^|Sl©l9Ai:. T3&^&»1/ 

[0021] ®7\tmAkmB\zf$i+z>mg.m^<Dis* 
jv&ita&mm&TiiLxi^Zo ztnt. gt^sgu^ 

t£l*<DX^<Dl>*\zft^LXl*&kW%\X$Z>o ZHlz 

a^-r^o ^fc. B<D^<Di>z>\ztt%-r£%i#<Dtp\zA<D 
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[0022] :£o-ci>&j&0>8u sa<l§-r 

(1) 1 *<Di%&±lZiTZ> - - . T VCOX-T ^fON 

(2) 1 *<7)*§£TIC-r£ ■ ■ -TV^X-f^fOFF 

(3) 2*<Df%£±\Z-?%> • • ■ TV(Df 

( + ) -r^ 

(4) 2*(Djt*TI^-r^ • ■ - T VCz^-V^JU^^r 

^u>>h (-) 

if <& zi v > K tSfcfrf £ C <h *n?ft-(? & £ . 
[0 0 2 3]*:, -0)«*:3«:®«B»©»ffiS|nlJi-r 

c<DB«±*Ka^«fcj&fz % ^ 

S^(*T?fc38£;Kfc^c £<7>ESB£S^L. *<DE*t 

m^xTizmm^ho 

[0 0 2 4] KTlsl-Mm&mMcS&ftW&XJi&W: 

ffj : P2 8) lcSEtt£*lTl*£ 0 3tLfi0 8^^J;5 
iz, ltW$\Z-&<Dm&L$Wl^TmLW£fttztt<DW 
«UD«-B*0)ttJ6£*#>. *a>a*A^ti-€-a>®flfcfz»j6 

zc-c. x^UfB»*m*fc3*5cBBA*tt«-c 
f*. 2^(7)/j>^(D3fett*<^-5F®±fz^^tL^ 
^oizKtttia>v. »«AB«l*xe#--^a-cfc* 

ni:«««Lh-cfT«.tf*^ (ie#-7»3iE*fH . -r 

**5<03fc»racDESI£L. fcjSEBtf 

JSP I (XI, YI),Pr (Xr, Yr) fC**t-f*l 
z = L x f / (X I -X r ) 

T£4>fl«£*«BBi:Lfc**. API (xi. y 

I) CfeltiH^HUtVp (Xl-Xr, Yl- 
Y r) <t££;K£ 0 

[002 5] Z<D^S6lCj:*ttf. B£<DB3ll«<DEtt£ 
tethTtZzttf-BimizteZotX'. «*tfB9(C3F-rj:5 
/E0>T V 1 Iz^y ^2ri<1 dSBStiris 

y. maLfcsaw c ^bml^ 5 ^ ifc**, *<7> 

-^>4©*«ft^-e*cO)»a)*ffl36<fi»fzff*>*i<r: 
l>«t#-C** 0 1 0lc^-rj:5ir:^-^— ffi(DT V 1 \z 
**^2 a&lfjjjl^2 b<D2&<D±* ^*<^S2*tT 
L*«B*. 2^>72a, 2 blCjzoTjSK^+Lfe 
BftOflUK** h^t±Exe#-7»«»ftt«SL 
TSIJtL. f c(D*^72 a, 2 b^£(DE*t£J£fcii 



[0026] m*^ @i 1 rc^-r^aiz. =17>K«a 
<i-r s t fc*^ c t ma 3 ± * - t- > 4 a< 

#ttLTl*fcB«*^ IMWtot, BUfcflW* 
W CEBdfttt-T &4 <b I* 5 2 o(D$tt * 31 

fcLr^*»#saiaj-r«i:. 01 2ic^-r e fc5i^ c 
©»#©**«i4ffl-e**. fir, Mt0>Ej|fi<*«i* 

* y * c <a ±Tieiss^m<B*&i2!a£*sg& < fr 5 c ± 

[0 0 2 7] J:«LfcJ:3«:ft«tE^T*«Blz«* 

* 1 XttffloBSMBSBizoitTB 1 3 £<£/s uria 
na^So **\ *^^2ic < fcor«»**i/=ii«r*«i# 

4*tiJa5r=£<|$*L« 0 »^Sia3lS5lC3|^i*tLfrll« 

v *? k L r «B Ztitzynyt ZttttMO) 04 > K 

*a>^-r>K^ii«rt(cffa-r*B« 
sii«BMis&9^3ifi-r^ 0 @j«Bsii&9-ciiwaiLfc 
3T>Kta«t*fca6©tw» (# C ) 
l/*tO)Ji-r^ffiJ(0±T*Bil"r^o BMLfelMlttBff 

FF/.i:i:(D^A6SSLy--ai^ailSl oi=H-r«MBfll4 

1 o -5. 

[002 8] ^IC. @1 OlZ^-TefcaiC 2 ^(7)^3 >^ 

2^j6«ya>a^*ijfflisaicoi%ri3i 4$«iLt^ 
fs**i*o xtr#-5»*a«K^ h;uatiisii 1 rr* 

2ocDii«a)ffl!!'</7 h^fxt°/K- ^ftS^fr^ffiffl 
LTBJtL. EBffUBl 2^m.m-f*o EBJIttSSl 

(^c) (7)**^^S^MbO)E«l^«ldiL. li* 
S0)E«l1«ai^=J v> K£tttt**9<f > K-5B3EB7 
^aiffl-r*o ^<D-*-e. ^2 blZj:oTS[»$4x 

/bB«ttB#ttuasf=afli$tL«. B^«aiS5iz^ 
mztitzm&\tm'£<Dz?nytrtz#m2tix* 
Sfc»^«i£fj^^x^ 0 fir, nMa.iW:?p^ 

[0029] ttoth£titz7ny$OT Kl/Xlia7> K 
26««¥(*^-f>K^KSffl7fzai«**t4 0 37 >K 
a6«»¥f*^-<>KOi9[Sffl7-ett. ift^sp^ttaae 
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>t-fl)#Mil«lie (Sfl/^2 5 5) KiSSU •€•«) 
•7* > K-7rti:#«-r*iii«i*iS«SSES9^2Hl-r 

0 N/O F F fciriB^ibS^ LfcSSISSfflJI-ttlS LfcSq 

fit. «q®fi^l*titt«S& 1 o 
^t3lfg*4i, oA<4M8>£;ft£. 
[0030] *>^^2^ffifflL. 

[0031] 2&fl)*/72a, 2btJ:orSg**l 

1 V\t. 2§(D*/72a, 2 bl~«feo-Cg8e**lfc2 

tx*u 2irant-r*. iiststfiisi 2 

to©a^(*-efc^# c > £><d®bi£ asm 

SSS»7lcam-r* 0 A/72bt,t:oTlgJ 
*ifcH«l*M#tttt»5l=a6«*4i«. tt#tfclU«5l= 

[0 0 3 2] 37> KSHSl^-fV 
I*. A* ^n-v^OTT Ku*tt«£, nms 

Jifc^n 5» ? £#fc:g7jM<D'7l' > K-7^«£lft£ 
5 5) icSSL. -tco^-rv K^rtl-Stt-f -5®&£® 

«g^S9^s«r-5. is«sns9-ei±, sa&Lfca 
jt<o*a, fi<oji-r*isi<oiT$iigi-r*, -e-L-c. c 

[0 0 3 3] «x.lf, ¥£»0Sofc&l::. *-0>&g-e 

(1) l*fl)»*±l-^-5 • • • gf**iSA<0^-i'-v^ 
£ONfc-f 

(2) i*©m*Ti3-rs- ■ • mitmmAO)** 



$OFFlZ-r* Q 

(3) 2*<Dfi£-tK-r-& ■ • • ItftSgBOTXY ^ 

(4) 2*<0}i*TI~-r4 ■ • -gttISBfflA-f»;f 
£0 F FlC^-& 0 

(5) 3*©ji^±iz-r-5 • • • mitm&co>x<<-jT 

(6) 3*0D}t$TIC-r-S • • • t§f*tg«C(D ^ 

(7) 4*©ji^±ic-r4 • • • »i*mmDo>x4vT 

(8) 4*rom£TIC-T£ • ■ ■ t§f**8gD0)X-<-;/^ 
$OF FfC-r$„ 

2tti£*u ^-r^^rooN/oFF^cif^toa^ufca 

1 o a ~ 1 o d a>i*-?*ifr\z&m£HT. 
TR. SEBlftif. 'J%=i>A<ftffl-t?*i)=ta) 

[0034] fc*s. *mnm-e&. a^>K£3ni-f-5 

[0 0 3 5] 

[MHO***] JJL±. PaLfcJ:5l-, *fHHfc«4tl 
l=»»Lfcy. SI&'J^E— ha> ha- ;U3£S£&JBL 

S £ M o r tlfl-r * - i: ^ KJh-r -5 C i: # -5 . 

[SfficDsm^tttW] 

[@i] is^^tfi^si^-r^fctoroia-efc*. 
[02] Ki#s»»a)ttai^ittiB-ri.fcto«)S-ci5S. 
[@3] ib#gp»<ottasssiwr*fc«)©0-cft*. 

[04] av>K2Hf«^t*:a)'7l'>K'7»l6^^SiK 

■r^fc«)a)0-e*4o 
■r«>fctf)<7)0-cfc*. 

[06] 3v>Kam»^{*<os«eta*a*iftffl-r-6 
[07] 3 7>K£{iire«tatraraA&£iOT-*-« 

fc«ft«)0-C*-5„ 

[08] 3^5£A*ixe*-7j*jm*it$i«E!a-r6fc 
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SB0-C&-5,, 

[011] W^a^S^^^h-^jH! 
[@i2] *>^*<2^fc5Ji^ro't"r>K^ift^sitt 
[0 13] *&ynzm{,ws 1 nj£«©ats«(iffli^a<D- 

31 tfeflfl £ TP -T ^ O >y (7 0 1? & -5 . 

[@14] *je?sic«§m2 3iJ6efla)S!isfMaiisia©- 

[015] *IE^lc«^m3||JS«(75SIS«iHWSa<7)- 

[01 e] (se*a)«s«iffliga^^-r^p-y^0-efe 



a. 

1 TV 

2. 2a. 2 b 



3 
5 

8 ISfttiSS 7 x-X 

9 HttBMS 

I o i*f*«ss 

I I it^-7)ti$ai^ h;n*tiis 

1 2 mmm.tu& 

1 3 attasfiH*. 
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